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UNION PACIFIC RAILROAD COMPANY : c 
OVERHEAD GRADE SEPARATION DATA SHEET 

Location: 
City County 

Milepost to centerline of Bridge: 

Descriptio? of project: 

State 

. 

: 

Utilities on Railroad Property: 

Name 
Any Adjustments 
Rewired? 

. 

Contact Person 

List all the at-grade crossings that will be eliminated by the construction of this grade 
separation. 

Minimum horizontal clearance from centerline of the nearest track to face of Pier: 

A. Proposed: B. Existing (if applicable): 

Minimum vertical clearance above top of high rail: 

. 

A. Proposed: B. Existing (if applicable): 

2Q 
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‘8. List piers where crash,walls are provided: ’ 

Pier: Distance from centerline of track: 

9. Describe how draina,ge from approach roadway is handled: 

10. Describe how drainage from bridge is handled: 
. 

I I. List piers where shoring is required to Ij;rotect track: 

..’ 

12. Scheduled Letting Date: 

. 

ALli INFORMATION ON THIS DATA SHEET TO BE FURNISHED BY THE SUBMImING 
AGENCY TO THE MANAGER OF INDUSTRY AND.PUBLIC PROJECTS 

. . 
. . 
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OVERHEAD SUBMITTAL CHECKLIST 

PRGJECTINFGRMA~ 
‘HWYISTREETNAMW 
CITY AND STATE 
CDuNTVIPUUI)H: 
PROJECT No. 
DATE 

PILE. 
GRADESEPARATION: 
STATE LDCATlGNz . 
slREEriHwr: 
RTEZ MP.: SUB2 

.DDTNoG .. 
Awe: 

Requ~retd InfonnatHnr MbL Aa Railroad &YvM*-- 
Rq’d submltM AMPPROVED R=REJEClED 

NRI 



* 

b L 

. 

OVERHEAD SUBMITTAL CHECKLIST 
. 

. 

13 
14 
16 
16 
II 
18 

INSTRUCtIONSi ‘. 
Mihposl l d dimcUon d Mikpoat mu8l k ti in #IO pbnr. Lofl and Right b St. ofhnlemdslruclUn~hdng 

~PRELIMINARY PUN REVIEW: 
IF ITEMS ON ABOM TABLE GCKIW OEF~~IEWIES, ACCEPTANCE OF PRELIMINARY FUNS WILL NOT SE GRANTEO UNTIL DEFICIENCIES ARE RESUM 
FlNUPLANREVlEw: 
PRIOR TO STFUXJRE CONSiJCT~ SIG- FINAL Pws. SPECIAL FRWISICNS. AN0 HVDRAULIC CMClR.ATlONE IF REWIRED S 
SIJBMI~EO FOR FIW REVIEW. IFALL ITEMS ARE RESOLVED AND PIANS COMPLY, WILL RELEASE STRUCTURE FOR CONSTRLMION 

UNik: 
~IT~FoR~HEASO~ECHECXL~S~TOBE~N~‘= 

: 
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. Barrier and Clearances to Be Provided at Highway, Street, and 
Pedestrian Overpasses 0035 

0 General Shoring Requirements 106613 

. Splashboards and Barrier Railing Details UP - OH1 

Abutment Slopes and Minimum Drainage Ditches UP - QH2 

. 

..22 
Guidelines for Design and Construction of Grade Separation Overhead Structures ‘, ., 

January 20,1999 
I 

. 



. ‘ . 

-4 
,---I i 

:i s 
FENCE OR-, = BARRIER b 
tMNALENTAL b 
RAILlUG , t 

I 

PEOESlRIAN--/ I I 
RALKWAY 

GENERAL ---- 
Fence shall be pOvlded as Indicated on the 
cross sectlons and elevation view on both sides 
of the vIaduct In ALL new ar swdlfled structwes. 
Splashbaa& or solld 3'-6' hlm barter roll'shall 
be provldsd as lndlwted on the cross secttans 
and elevatlan vleu an both sldss of the vIaduct In 

LItits me to be Installed on the uxlerslde of ths 

WALKWAY canply to UPRR guldsllnes. 

Appllcmt shall be respanslble for Identlflcatlan, 
locatlg and protectlon of extstlng utllltlea 

PEDESTRIAN -J 
WALKWAY Except Ions to these standards must bs approved 

by UPRR's Chlef Engineer Design. 

Top oF~susI;RADE' *- 

ELEVATION 
PERPENDICULAR TO TRACKS 

l ~COS, ~sgiashboords, or salld bamm if rec~~lml ahall extend 25ft. lwd 
cmterIIqe of outer mst track OT accrss road*ay. 

. . .: 

- 
. . 

. 

CLEARANCES 
Ulnlaun vertical clearance shall ie 23 feet 
above the plum of top-of-rolls. Addltloml 
clearancesuybe required for constructton 
pupases or If sag of vertical cwve nust be 
adJusted or If futwe track raise fw flaad 
c0nslderatt0ns or nalntenm0e Is prababls 

Ulnl- horizontal clecroncss, msasur 
mgle frc4n csnterllne of trodr, shalle&a~%!m 
In elevation view. 
MInInun constructlm clearanw shall be 21 feet 
vertical above the plane of top-of-rolls and 
I2 feet horlzantal at right angle from cmtallne 
of track. 

lUTURE .. 
. 

.Space Is to be provided fw ane or uwe futve 
tracks as rewired for long rmge plalng or othsr 
aperatIng requlrunents. Where provIsIon Is made 
formorethm two tracks, space Is to bsprovtded 
for OCkeSS road on bath SICJOS Of WIC&S. 

uE!B 
Pier protectlon rolls shall be proVlded In 
accordance rlth AREA-Chapter 8, Part 2.1.5 for 
piers rlthln 25 feet of the centerlIne of track. 
lop of faatlngs rlthln 25' from centerllne 
of track shall be a nlnlnun of 6 feet 
below base of rafl and a mlnlsun of I foot 
below fla* Ilfm of dltd 

DRAINAGE 
llralnagt3 from fhs ovsfpass shall bebmrted 
ahvh~y~~~llPP~~ yd not discharged ant0 

A rtmdird 'V%haped 0r f lot-boitam ditch shall 
beprovlded0neaoh rldeof the tradtsas 
rmcessay. 
culverts may be InStOlled an oppaslte side of 
colum from track In lieu of standard Rallroad 
ditches when @proved by Chief Engineer Osslgl. 
Malntenanae of culverts Is to k, at @pItCUlt's 
expenss 

UNION PhXFIC .RAILROAC I 

BARRIERS AND CLEARANCES ib BE PkOVIDED AT 
HIGHWAY, STREET, AND PEDESTRIAN OVERPASSES 

OFFICE OF: CHIEF ENGINEER DESIGN 
DWG. 0035 

:.. 



*I%! WI 11 b0 W osttd SttnfJf&-& 
for -mtlon In Zone c. sloping cutr 

TRACK f%OfEClION SHtMl)r(;: WI 11 be Permitted 

Alldl~l~sffenwwedOerpsndlculartoC Track 
The contractor shall provide and Install track 
protection sharlnDbdor0 fmmencl~ excavat Ian. 
fworto cammclng my work, the contractor ahall 
adxnlt f#approval by the EngIn&% and IPRR, 
dlmlletl plans lndlccltlmJ the natuo and extmt of 
the trackprotectlon shorlngprproposed 

shwlng8hall kL8lgred fdrCoopw6 E(IO Ilw 
loodsvchmgemdtheuPRRnrayInps~o0 
Hmgl3nt~ruqlllnwnsrrts as condltlons rarrant. 

standfrds fof excavation In Zone A. 
APPLICABLE RAILROAD LIVE LDAO; COOPER EM) 

Far rxoava)lm wch ammach Into rollroad live load 
aucfurga mm, shor~ngp~msrlllk -ledby - TRACK PROTECTION SHORING REQU IRFUENTS 
acopy&thede I s gncalculatlons# aldbothmst~ ** * 
rtaIql4Mbyoraglrt4Kedprofe~l~l~lneer. 

omg,0t shorhg a01 I MIWY~~UQAA wlallms 
for hrtgn mu cawructlm of. ahwlng dJq=t 
fo act1w ~llroad trak& 

GE.NERAL SHOR I NG REQU I REMENTS 

: 1. OFFICE OF CHIEF ENGINEER.DESIeN 
DATE: 3-31-98 REDRAWN ~ Cd, 106613 
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CT rtEwEllcu. SLOPE 2 Exmiw ri?AcI 

. 
6' 6' . 23' Vlnl nlhwAY : 

I I- IS' mlaur ROADWAY . 

TYP, SECTION AT ABUTMENT SLOPES WITH STD. "V" DITCH 
fHEORLllCAL SLOPE 

41 UINIYY CLCAAANCE, PIER OR ABIJTIENT WALLS 
2S' WITH ROADWAY - 18' 1iTtlDlJY ROAWAY 

8 

w 

,a’ TYP. SFCTION AT ABlrrad6NT:SloP,Els WITH STD.: FLAT BOTTOM ')ITCt! 
m YfNlUJU OilCH SIZES ARE StlUM OIYCH SIZE 10 BE 

InQIEASED AS REoulRED ~Ylml. cmYl*ersro 
Ow HYDRMLIC STINES. 

+lOCATlONff Plw, BMYCdlUCYS ~A~-~uLS 
-0 t&IT INTL~LAE lllll THE OWAGE IN Yt@ AK& '. TYPICAL SECTIONS. AT ABUTMENT SLOPE 
IF YIHIU S~NOARO oIICIIES ARE ml1 PROVIDE0 IN THE 
LAYouT,loMcITlmINMCUmlS-BE~ 

.twT wlu W@lE THE ORAIlUbL,AS AEQllRlEb 81 TllE OFFICE OF CHiEF ENGINEER’ DESIGN 
llYowl.IC sruoIEs~ DATE: 3- 3 I- 98 . 

DRAWING UP-OH; 
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uNl.ofu PACIFIC RAILROAD COMPANY 

UNDERPASS GRADE SEPARATION STRUCTURES 

I PURPOSE AND SCOPE 

The intent of this guideline is to inform public agencies, design engineers and 
contractors oi Union Pacific Railroad Company’s current standards and requirements 
concerning design and construction of grade separation underpass structures. 

Continuity of safe rail operations shall be required for the duration of the project 
and construction work shall in no way impede the train operations of the Union 
Pacific Railroad. 

. 

The specific requirements adressed in this document should be followed for 
structures on which the Union Pacific Railroad operates regardless of whether it is 
maintained by Union Pacific Railroad. Compliance with these requirements will help 
to expedite the completion of design and construction reviews. 

Designs of all public works projects shall be prepared either by the engineering 
staff of that agency or a consulting engineer who has been approved by both 
Union Pacific Railroad Company and that public agency. 

Selection of consultants shall be limited to those who are familiar with the design 
of railroad bridges, and particularly with the special requirements and operating 
conditions of the Union Pacific Railroad Company. 

Public Agency or their representative shall provide information requested on 
attached data sheet to the Manager of Industry and Public Projects of the district that 
project is located in the preliminary stages of the project. See Data Sheet, Appendix 
A. 

Thjs guideline supplements the applicable sections of the American Railway 
Engineering Association (AREA) Manual of Recommended Practice in connection 
with the design of ballast deck railway bridges. . 

II STRUCTURE SEimECTlON CRITERIA 

1. Grada separation underpass structures shall be ballast deck type structures. 
. Open deck, type structures shall not be used as permanent structures. Open 

. . deck ‘type structures can be used only for temporary structures built in 

Guidelines for Design and Construction of Grade Separation Underpass Structures 
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2. 

3.’ 

4. 

5. 

conjunction with shoofly constructio.n. 

When possible, simple span structures should be used. 

Continuous span, deck or through truss type structures are to be avoided. 

Trough type p&t-tensioned simple or continuous structures are not : 
acceptable. 

Grade.separation structures may require inside guard rail. Refer to Union 
Pacific Railroad Company standard drawing 4005 (Double Inside Guard Rail 
for Timber Ties) or 4015 (Double Inside Guard Rail for Concrete Ties) for, 
details and requirements. See Appendix A. 

Ill LIST~F PREFwmLE UNDERPASS STRUCTURES 

Following is a list of underpass structures preferable to Union Pacific Railroad 
Company in priority order. The Union Pacific Railroad Company will require the 
most preferred alternative in all cases, unless the agency can provide sufficient 
‘reasons for proposing a less preferred alternative. 

1. 

2. 

3. 

4. 

5. 

6. 

?* 

Steel plate girders with cast-in. place concrete deck. See drawing UP1 , 
Appendix A. 

Rolled beams with cast-in-place concrete deck. See drawing UP2, 
Appendix A. 

Prestressed concrete box girders single or double cell. See drawing UPS, 
Appendix A. 

Prestressed concrete “AASHTO” type girders with cast-iniplace concrete 
deck. See drawing UP4, Appendix A. 

Cast-in-place concrete box girders conventional reinforced. See drawing 
UP5, Appendix A. 

Post-tensioned concrete box girders. See drawing UP6, Appendix A. 

Through type simple supported steel girder spans with concrete or steel deck- . 
will be considered by the office of the Chief Engineer when conditions 
preclude any other solution. See drawing UP7, or UP8, Appendjx A. - 
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a. Grade separation underpass structures of deck or through truss design are 
not preferable. However, in unusual circumstances, they will be considered 
by the office of the Chief Engineer Design if conditions preclude the use of 
any other type of structure. 

IV ” ACCESS TfD UNDERPASS STRUCTURE 

For all grade separation underpass structures, an access roadway or bridge 
maintenance structure shall be provided for Union Pacific Railroad Company off- 
track maintenance equipment. 

Access roadway with a turnaround shall be designed and constructed in conjunction 
with the grade separation bridge structure. Turnaround pad shall start no further 
than 30 ft. from the end of bridge structure and with embankment shoulder 60 ft. ‘. 
minimum from centerline of track. Roadway grade should not exceed 10% and shall 
terminate at the sub ballast elevation. Roadway shall have sufficient width to provide 
for one 12 ft. wide road, drain ditch and shoulder. Roadway and turnaround shall be 
constructed, on compacted material and have a 12 inch thick minimum base and 6 
inch thick A.C. pavement. Turnaround pad and roadway shall be sloped to drain 
away from track subgrade and dispose water to drainage system or existing right-of- 
way ditches. All down slopes of turnaround pad and roadway shall be protected with 
A.C. curbs to prevent embankment erosion. 

Bridge maintenance structure may be part of the railway supporting structure or a 
completely separate structure. If bridge maintenance structure is part of the main 
railway structure, the structure shall be designed for E-80 load to accommodate any 
future track needs or modifications. If bridge maintenance structure is a totally 
separate structure it shall be designed for HS20-44 live load. The bridge 
maintenance width shall accommodate one 12 ft. paved lane with curbs and railing. 
Deck of bridge structure shall be concrete with 6 inches thick A.C. pavement. 
Bridge. deck shall provide curbs, railing, drainage, and joint seals as required. 
Pavement of deck shall extend 20 ft. past the end of the structure and be placed over 
a 12 inch thick minimum base. 

Access roadway with turnaround or bridge maintenance structure shall be shown 
in the preliminary plans and complete design shall be included in all subsequent, 
submittals. 
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V SPECIFICATIONS 

A, Design Speclilcatlons: 

Underpass grade separation structures shall be designed and’constructed in “’ 
accordance withthe most current edition of the American Railway Engineering 
Association (AREA) Manual of Recommended Practice. 

Separate bridge maintenance structure shall be designed and constructed in 
accordance with the current edition of the American Association of State Highway 
and Transportation Officials (AASHTO) standard specifications for highway bridges. 

B. Construction Specifications: 

Technical specifications for bridge construction shall comply with following: 

1. 

2. 

3. 

4. 

5. Standard Specifications of Public Works Department; 

6. American Association of State Transportation and Highway Officials 
(AASHTO)., . 

VI UNITS 

AREA Specifications for Fabrication and Erection of ‘Structural 
Steel (Chapter 15). 

AREA Specifications for Concrete Structures and Foundations 
(Chapter 8) 

AREA Specifications for Waterproofing (Chapter 29). 

The Standard Specifications of the State’s Highway Department or 
local agency responsible for the design and construction of highway 
bridges. 

Grade separation underpass projects that require the use of metric units shall 
indicate all controlling dimensions, elevations, design criteria assumptions, and 
material stresses in dual units. English units to be in parenthesis. Controlling 
dimensions refer to length of structure, span length, thickness of all deck elements. 
Controlling elevations refer to top of rail, rail profile, bridge seats, and footings. 
,Design criteria or assumptions refer to&e load, design speed etc. 

l , . . 
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VII BRlqGE LAYOUT 

The following items shall be considered and adequately addressed in the layout of 
the grade separation underpass structure: 

1. 

2. 

. 

3. 

4. 

5. 

6. 

7. 

8. 

Layout of underpass structures shall indicate the limits of the Railroad 
right-of-way; exact locations of all existing overhead or underground utilities, 
pipeline locations, fiber optic locations, proposed drainage, proposed 
constn action sequences including layout .details for any temporary bridge 
structure such as shooflys etc. All construction must be scheduled to 
minimize the amount of track interference during construction. 

& utility attachments will be permitted on the new structure. Existing or 
future fiber optic lines shall be placed underground and away from bridge.,, 
structure. Refer to current Union Pacific Railroad Fiber Optic Rules 
Construction and Engineering Standards Manual or, call l-800-336-91 93. 
Relocation of any existing utilities must be performed by the ownem of said 
utility. 

Minimum longitudinal grade of 0.2% on structure shall be,provided for 
drainage purposes. Designer may provide drainage toward one end of 
structure or, when structure length is excessive, provide adequate deck 
grades to drain the structure to both ends. If the top of rail grades remain 
constant over the.length of structure the depth. of ballast may be varied but 
should be taken into account in the design. 

For bridges located within, a curve, the girders, abutments and piers shall be 
located with reference to chords. 

Vandal fencing shall be provided on all underpass structures in urban areas 
and on underpass structures in rural areas where pedestrian traffic patterns, 
past history of vandalism, or other conditions near the project site may 
warrant. 

Sloping embankments in front of abutments shall be paved. 

The distance from the centerline of bridge to the nearest railroad milepost. 
shall be shown on the plans. 

Structures having multiple tracks shall be designed to accommodate any 
future shifting or relocation of track. Lopgitudinal members are to be evenly 
spaced, with no less than two support members per rail. 
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9. Cantilever type abutment stems shall be at ‘least 0.2H in thickness at the 
base. 

70. Columns shall be at teast 0.2H in thickness at the base; 

11. Floor beams shall be a minimum of 21 inches in depth.. 

12. The year of construction shall be shown at the face of backwall. Numbers 
shall be embedded into the concrete and be 6 inch size. 

VIII SKEW OF BRIDGE 

The preferred angle of roadway crossing and bridge structure relative to the 
centerline of track is 90”. However, in cases where a 90” crossing cannot be 
obtained,.the maximum skew of bridge structure from 90” shall not exceed the 
following for various types of structures: 

TYPE OF STRUCTURE SKEW IN.DEGREES 

Steel’spans with concrete deck 
(Beams, Deck Girders, Through Girders) :30” MAX. 

Prestressed concrete with concrete deck 
(AASHTO beams) 30” ‘MAX. : 

Prestressed concrete box girders 15” MAX. .’ 

Cast-in-place box girders conventionally 
reinforced or Post-tensioned 20” MAX. 

Trough type prestressed girders 15”.MAX. 

Align roadWay, bridge pier&and abutments as required to comply with the above 
maximum skew limitations. 

Transverse tie rods in end btocks and interior diaphragms should be in the direction. 
of skew. Multiple prestressed concrete girders shall be bonded together with epoxy 
or grout. In addition,, transverse tie rods shall be installed through the end blocks 
and interior diaphragms. See drawing UP9, Appendix A 

Where conditions preclude any other solution, the skew proposal will require special 
structural consideration and proof of adequacy. Skews in excess of 15Oare not 
permitted for, continuous structures. 
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At the erids of a skewed bridge, support slabs shall be provided for each track. Ends 
of track slab shall be perpendicular to the centerline of the track and be 12 ft. 
minimum width placed symmetrically to the centerline of the track. length of track 
slab shall be 12 ft. minimum beyond the back face of backwall. 

IX VERTICAL’CLEARANCES 

Underpass structures shall be designed and provide sufficient vertical clearance and 
protective devices to ensure that structure will be protected from oversized and 
unauthorized high loads. Designers and public agencies shall comply with the 
following verticalolearances: 

STRUCTURE OVER 

* Freeways 

$TEEL CONCRETE 
t 

16.5 ft. 17.5ft. 

Designated arterial routes 16.5 ft. 17.5 ft. 

Local roads and streets 15.5ft. 16.0ft. 

Rural roads 

Pedestrian under crossing (no vehicles) 

15.0 ft. 15.5 ft. 

8.0 ft. 8;O ft. 

M Recreational roads 12.5 ft. 12.5 ft. 

Ali concrete structures in above table except ‘pedestrian under crossing without 
vehicular traffic shall be protected with collision impact devices installed over the full 
width of traveled lanes and attached to the bridge soffit. All structures with vertical 
clearances less than 17.5 ft. shall be protected with a steel sacrificial beam. 
Sacrificial beam shall be installed a minimum of 5 ft. ahead of the collision impact 
devise or ahead of the main supporting member ‘and shall not carry railway loads;, 
Sacrificial beam shall be of steel shape (wide flange or tubing) and of sufficient 

- strength to limit ‘horizontal deflection to 6 inches caused from the impact from 
oversized vehicle or load, Additionally it shall be anchored sufficiently to bridge 
seat at an elevation of at least 6 inches below the bridge soffit. For more details see 
drawing UP16 Appendix A. 

-. 
If resurfacing or any other activity is to be performed below the underpass structure, 
the owner of the roadway must submit a request for approval from Union Pacific 
Railroad Company. This request must provide the existing mea&and posted 
clearances of the structure and the proposed configuration after work is completed. 
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The owner of the roadway shall be responsible of posting and maintaining structure 
sign clearances and any advance street notifications as required. 

X DESIGN LOADS, ” 

1. Underpass bridge structures shall be designed for all loads specified in 
’ Chapters 8, 9, or 15 of the AREA Specifications. 

The design of underpass structures shall comply with the seismic criteria of 
the current edition of AREA, Chapter 9 ; Seismic Design for Railway 
Structures. 

2. 

3. 

4. 

5. 

Live Load and Impact as specified in the AREA Specificat/ons. 
. 

All underpass structures shall be designed for a maximum thirty (30) inches 
of ballast (top of.deck to top of tie) to account for future track raises. 
Structures shall be’constructed to the required.grades with the minimum depth 
of ballast under the tie of eight (8) inches for timber, and twelve (12) inches 
for concrete. 

Under normal working loads, composite action may be expected ‘between a 
concrete’ deck and its supporting steel members, when shear transfer devices 
are used. The bottom of the deck slab shall be placed at least one inch below’ 
top of supporting steel members. For design purposes, the supporting. steel 
members shall be proportioned to carry E65 live, impact, and dead loads 
without taking into account any composite action, and E80 live, Impact, and 
dead loads taking into account composite action.. Composite action may .be 
taken into account when satisfying the deflection-length ratio requirement of 
Chapter 15, Article 1.2.5 of ‘the AREA Specifications provided shear transfer 
devices are installed. 

Live load distribution for precast prestressed single or double, cell boxes shall 
be in accordance with Part 2, Reinforced Concrete Design, Article 2.2.3.c.( 1) 
of the AREA specifications. Live load shall not be assumed to be distributed 
to the number of boxes supporting the tracks. 

For multiple track structures, live load shall be distributed based on the 
assumption of the track being in any location. 

:f 

. I 1. 

Guidelines for Design and Construction of Grade Separation Underpass Structures 
March 31,1998 9 

I I ’ 


